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[57] ABSTRACT 
A breathing gas supply controller, comprises a housing 
which has a gas inlet leading to an internal gas passage 
which opens at the opposite end in a gas supply open- 
ing for supplying gas to a place of use, such as to aid 




in a person's respiration. The interior gas passage has 
a widened portion with an elastic valve tube in the 
passage which defines an annular pressure chamber 
around the tube which is separated from the passage. 
A valve member extends through the passage and it 
includes an intermediate annular widened portion 
which is engaged against the interior of the valve tube 
in a closed position to close off the gas passage. A 
control chamber, which is defined in the housing, has 
a first control passage communicating with the pres- 
sure chamber and a second control passage communi- 
cating with the gas passage on the downstream or gas 
supply end thereof. The one-way flow connection to 
atmosphere permits the intake of air into the gas pas- 
sage for mixing with the other gas such as oxygen for 
flow to the person for respiration. The air flow is aspi- 
rated into the passage, preferably by a nozzle forma- 
tion downstream of the elastic valve tube, or which is 
formed as a downstream portion of the valve tube. 
The control chamber includes a diaphragm actuated 
valve member so that when the pressure in the gas 
passage drops beyond a predetermined amount, the 
valve is opened to the first control passage in order to 
vent the space around the valve tube. The valve mem- 
ber positioned in the valve passage has an annular sur- 
face which engages against the interior wall of the 
valve tube when the pressure is maintained in the an- 
nular chamber around the valve tube. When the con- 
trol valve opens the annular passage around the valve 
tube, the valve tube flexes outwardly and permits the 
flow of gas therethrough. 

5 Claims, 2 Drawing Figures 
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contact and, thereby, provides the closing pressure. In 

BREATHING GAS SUPPLY CONTROLLER view of the only small space at disposal, the possibilities 

«r*. *vtr* nAri/rDAimn tuc iwvcwTinvi arc IWiited. At the inhalation, with the diaphragm lifted 
FIELD AND BACKGROUND OF THE INVENTION frQm ^ ^ ^ ^ breathing gas mus ^ flow around 

This invention relates in general to the construction 5 th e v £| ve seat and is thereby deviated through 180°. 
of respiratory devices and, in particular, to a new and Because of these unfavorable flow conditions, the flow 
useful breathing gas supply controller. resistance and, consequently, the pressure drop, is 

np^rRiPnniM nW thf prior ART hi 8 h; 11 is not P 0 ®®* 1 * to achieve an automatic admix- 

DESCRIPTION OF THE PRIOR ART ture of additiona , & at this location using this type of 

The present invention is particularly directed to a 10 breathing gas supply device, 
breathing gas supply controller for high-altitude appa- - imvp wttam 

ratus which include a lungs demand auxiliary valve SUMMARY OF THE INVENTION 

which, upon opening, clears a venting conduit provided The present invention is directed to a breathing gas 
between the pressure side of the main valve and the supply controller which causes only a small pressure 
control chamber of the auxiliary valve. This permits the 1 5 drop in ^ e breathing gas and which, at the same time, 
breathing gas, which bears against the valve shutter, to comprises a breathing gas conduit which permits the 
pass through into the control chamber, where the valve admixing of an additional air to the breathing gas sup- 
shutter is relieved. ply controller itself. In accordance with the invention, 

A lungs demand oxygen dosing device is known, the valve shutter of the main valve is designed as an 
which is of a similar type, and in which the oxygen 20 elastic va|ve tube which is fixed at both endSt and tnC 
supply valve is closed by a spring, and opened against valve seat compr j S es a double-cone-shape member 
the action of the spring by the inhaling aspiration which has an annular portion which is in closed engage- 
movement of a control diaphragm. Since the shutter of ment wjth ^ inter j or walls of the valve tube and is 
the oxygen supply valve is of considerable weight, the d j sp0 sed in the breathing gas conduit or passage. This 
spring acting thereon must also be relatively strong. 25 adva ntageous design means that the breathing gas sup- 
Such a spring, however, is largely affected by the outer ( controller comprises a main valve having favorable 
temperature. In addition, because of centrifugal accel- flow conditions for the breathing gas which there- 
erations, the weight of the closing assembly comprising through ^ gas flows without dev iation and with par- 
the spring and the shutter may increase sometimes m _ ^ flow |fac8 the doubIcK . one . shape member 

an unexpected manner so that the lungs control opera- 30 ^ ^ rf ^ annular ^ ^ Jhe 

tion may be disturbed or even interrupted. ^ effect h ycry favorab | e . T he full pressure of the 

In another known oxygen supply device for high breat jf ing gas supply is ayaila ble as the confact pres- 
altitude apparatus the oxygen supply > valve ■ is con- ^ ^ c^struction of the entire breathing gas sup- 
trolled by means of a lungs demand auxiliary valve. The Since £ 

valve, in turn, tscontro led ^ a .^^'£^ n 35 stream is not deviated, the breathing gas supply con- 
opening, clears a ^^/^^^^J^ nection and the gas ouilet are aligned in the « cen- 
tween a space provided tral axis. In consequence, the controller may, for exam- 
valve and accommodating the shutter member therefor AiJl+u. »u« ~™i^t;™ » 
and a control chamber of the control diaphragm of the -*£^J^ m * *" ^ connect,on for a ' 
auxiliary valve and through which the oxygen, under 40 respiratory aevice. 
pressure, flows into the control chamber. The oxygen . According to an advantageous 
bears against both sides of the control diaphragm for ^ention the valve member comprises a 
the shutter. Due to the outflow of the oxygen, the clos- shape valve which includes a centra^ widened annular 
ing side of the diaphragm is relieved and the shutter is P° rt,on and cone-shape portions extending in respec- 
thlreby removed from its closing position. Thereupon, 45 tive opposite directions therefrom. Pownstream of the 
the oxygen pressure acts against the force of a spring ^ain valve, there is a nozzle formation so that the gas 
retaining the shutter in its closing position and it lifts moving through the passage passes through a discharge 
the shutter from its seat. In this case, the mechanical nozzle and produces an injector effect to induce the 
system comprising the spring and the shutter form an inflow of additional air into the gas stream, 
assembly which is easily and unpredictably subjected to 50 In another embodiment of the invention, the elastic 
temperature variations and centrifugal accelerations. ^Ive tube may be conformable to the cone shape in the 
A further type of gas supply device for high altitude zone of the head cone of the valve member. With such 
apparatus is known which includes a breathing gas a construction, a valve tube, along with the head cone 
supply valve which is controlled through a control dia- of the valve member, assume the function of the dis- 
phragm by a lungs demand auxiliary valve. This valve 55 charge nozzle to produce the same injector effect and 
clears a venting conduit provided between the breath- the inflow of additional air into the gas stream, 
ing gas supply valve and the control chamber of the Accordingly, it is an object of the invention to pro- 
diaphragm of the auxiliary valve when it is opened. The vide an improved breathing gas supply controller, 
breathing gas which acts on the shutter of the breathing which comprises a lungs demand auxiliary valve which, 
gas supply valve flows through this venting conduit into 6° upon opening, clears a venting conduit between the 
the control chamber when the valve is removed from its pressure side of a main valve and the control chamber 
closing position. The valve shutter comprises a dia- of the auxiliary valve in order to permit the breathing 
phragm of which both sides are exposed to the pressure gas which bears against a valve shutter of the valve to 
in the breathing gas supply conduit The exposed sur- pass therethrough into the control chamber which reg- 
face of the diaphragm which is remote from the valve 65 ulates the pressure around an annular valve seat mem- 
seat is larger than the surface limited by the Valve seat. ber or tube which surrounds the valve member having 
Only the pressure difference corresponding to the un- an annular portion in contact therewith and which may 
equal area of the two surfaces is available as the expand to open when the pressure around it is reduced. 



02/27/2004, EAST 



Version: 1.4.1 



3,952,773 

3 4 

A further object of the invention is to provide a chamber 26 include a control diaphragm 25 which 
breathing gas supply controller which is simple in de- means is responsive to pressure in this chamber to 
sign rugged in construction and economical to manu- move a doublerarmed lever 27 to cause a short-arm 
future. portion 28 thereof to open an auxiliary valve 3 to com- 

The various features of novelty which characterize 5 municate the first control passage 19 and the pressure 
the invention are pointed out with particularity in the space 18 with the control chamber when the pressure 
claims annexed to and forming a part of this disclosure. in the control Chamber falls beyond a predetermined 
For a better understanding of the invention, its operat- amount. Control chamber 26 communicates through a 
ing advantages and specific objects attained by its uses, second control chamber 29 with the lowe pressure area 
reference should be had to the accompanying drawing l <> part 21 of the passage 4. 

and descriptive matter in which there are illustrated Downstream of the discharge nozzle 20, the low pres- 
preferred embodiments of the invention. sure part 21 is connected through a check valve 22 to 

the outside air or atmosphere surrounding the control- 
BRIEF DESCRIPTION OF THE DRAWING , er through an opening 35. This provides a one-way 

In the Drawing: 1 5 flow atmospheric connection which includes a check 

FIG. 1 is an axial sectional view of a breathing gas valve 22 permitting inflow of air from the atmosphere 
supply controller constructed in accordance with the through the outside air communicating passage 24 and 
invention; and into the low-pressure part 21 for admixing with the gas 

FIG. 2 is a partial sectional view, similar to FIG. 1, of flowing through the gas passage 4. 
another embodiment of the invention. 20 The operation of the device is as follows: The breath- 

ine gas under pressure enters into the controller hous- 
DESCRIPTION OF THE PREFERRED in * *, through inlet 30 and passes into the space 16 

EMBODIMENTS surrounding the foot cone portion 10 of the valve mem- 

Referring to the drawing in particular, the invention ber 8. An additional portion of this gas also flows 
embodied in FIG. 1 therein, comprises a breathing gas 25 through the dosage passage 6 and into the pressure 
supply controller, including a housing generally desig- space 18. The pressure of this breathing gas in the 
nated 1, which includes an inlet 30 to a breathing gas pressure space 18 presses the elastic valve tube 13 
conduit or passage 4 which extends through the hous- against the annular central portion 34 and maintains 
ing and is provided with a gas supply opening or dis- the valve in a closed position as long as pressure space 
charge 32 at the opposite end of the passage. 30 18 remains under the same pressure. 

In accordance with the invention, the flow through When the user beings to inhale, an underpressure is 
passage 4 is regulated by a main valve, generally desig- produced in the low pressure part 21 and, thereby, also 
nated 2, which comprises a valve member or shutter in the control chamber 26. Due to this underpressure in 
having a central annular portion 34 which engages with chamber 26, the control diaphragm 25 moves down- 
and closes against the interior wall of an annular dia- 35 wardly to move the double-lever 27 and to open the 
phragm member or elastic valve tube 13. The valve valve 3 and communicate the pressure space 18 
member 13 includes repsective Opposite ends 14 and through the first control passage 19 to the control 
15 which are retained in annular recesses defined chamber 26 and the low pressure side 21. This causes 
within walls of the interior of housing 1 along the gas the venting of space 18 so that the pressure of the 
conduit or passage 4. In the area of the elastic valve 40 breathing gases causes the elastic valve tube 13 to be- 
tube 13, the passage is widened to form an annular come inflated and separated from the valve member 8 
pressure cavity or space 18. A bypass bore or dosage to open the main valve 2 so that the breathing gas can 
bore 6 has one end opening into the passage 4 down- flow therethrough. Because of the injector effect of the 
stream of the annular portion 34 of the shutter valve, discharge nozzle 20 during the passage of the gas there- 
and an opposite end opening through a small size bore 45 through, additional air is taken in from the atmosphere 
into the pressure space 18. The valve member or shut- through the opening 35 in the passage 24, and it mixes 
ter is in the form of a double-cone 8 which includes a with the breathing gas in the low pressure part 21 and 
head cone portion 9 formed by converging walls ex- passes outwardly through the supply opening 32 to the 
tending toward the discharge 32, and a foot cone 10, on user. . . L . ™„ „ 

the opposite end, which has converging walls which 50 a slightly different construction is shown in FIG. 2 
extend toward the inlet 30. The valve member 8 is for a breathing gas supply controller having a housing, 
secured in position by an intermediate piece II which generally designated 1', and which is provided with an 
is secured in an annular bore of the housing. The inter- elastic valve tube 30 having at least a downstream end 
mediate piece 11 is provided with flow openings 12 for which is conformable to a head cone portion 9 of a 
the passage of the breathing gas therethrough. 55 valve member, generally designated 8 r . Even during the 

Gas passage 4 is further divided by coverging wall opening of the valve member, the downstream portion 
portions downstream of the main valve 2 which form a of the valve tube 30 forms a discharge nozzle configu- 
discharge nozzle 20 terminating in a low pressure space ration, similar to the nozzle 22 of the FIG. 1 emoodi- 
21 immediately before the discharge opening 32. Pas- ment which is formed as part of the housing. In this 
sage 4 is divided by the intermediate piece 11 and the W embodiment, therefore, a separate housing formation 
annular part 34 of the valve member 8 into a head cone for a nozzle is not required. 

space 17 on the end adjacent the discharge nozzle 20 The breathing gas supply controller includes two 
and a foot cone space 16 on the end between the valve bellows 40 and 42 as shown in FIG. 1 which define 
member and the intermediate piece 11. evacuated diaphragm receptacles. The diaphragm re- 

in accordance with a feature of the invention, pres- 65 ceptacle 40 changes its volume as a function of flight 
sure space 18 communicates with a first control pas- altitude when the device is carried on an aircraft. At a 
sage or valve port 19 which, in turn, communicates predetermined height of, for example, 30,000 reel, the 
with a control chamber 26. Control valve means in the double lever 27 connected to the bottom of the recep- 
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taclc 40 opens or closes the auxiliary knob 3. The open- around the exterior of said elastic valve tube from a 

ing above the altitude limit insures .the supply of a suffi- central flow passage portion within the interior of said 

cient oxygen to the user. The diaphragm 42 expands valve tube, a valve member having an annular interme- 

with increasing altitude and throttles the admission of diate portion of maximum diameter engageable against 

external air 24 into the oxygen stream. At an altitude 5 t ne interior of said valve tube in a closed position clos- 

of, for example, 26,000 feet, the check valve 22 closes ing off said gas passage, a control chamber defined in 

completely . said housing having a first control passage communi- 

Whilc specific embodiments of the invention have eating with the pressure chamber and having a second 

been shown and described in detail to illustrate the control passage communicating from said control 

application of the principles of the invention, it will be 10 chamber to said gas passage on the gas supply opening 

understood that the invention may be embodied other- en d 0 f said valve member downstream of said valve 

wise without departing from such principles. member, a one-way flow atmospheric connection into 

What is claimed is: said gas passage on the gas opening side of said valve 

1. A breathing gas supply controller, comprising a member, and diaphragm valve control means in said 
housing having a gas inlet, a gas supply opening spaced 15 contro | chamber and connected to said first control 
from said inlet, an interior gas passage extending from pasage to vent said pressure chamber to permit infla- 
said inlet to said gas supply opening and having an t j on Q f sa ft elastic valve tube and opening of said gas 
intermediate widened portion, an elastic valve tube in passage upon separation of the valve tube from the 
said gas passage widened portion and separating said valve member, said valve member including wall por- 
widened portion into an annular pressure chamber 20 t j ons on cac h gj^e of said portion of maximum dimen- 
around the exterior of said elastic valve tube from a sion conve rging toward the downstream side and 
central flow passage portion within the interior of said towar d the upstream side, respectively, the upstream 
valve tube, a valve member having an annular interme- side being e | ongated anc j including a portion of sub- 
diate portion of maximum diameter engageable against stant i a lly uniform diameter extending through said gas 
the interior of said valve tube in a closed position clos- 25 passagCi and an mtermediate pi ece comprising a disc- 
ing off said gas passage, a control chamber defined in gh member having a cen tral hub portion supporting 
said housing having a first control passage communi- the . Qn Qf uniforrn diameter of said valve member 
eating with the prressure chamber and having a second and hay . Q . ^^0^ for the flow of gas 
control passage communicating from said control around sM hub ion 

chamber to said gas passage on the gas supply opening ™ ^ A breathj , controller, comprising a 

end of said valve member downstream of said valve ho ha * ^ ^ a , opening spaced 

member, a one-way flow atmospheric connection into from ^ ^ £ interior ^ J e ^ tendi from 

said passage on the gas ; opening side of said valve 5 mem- . rf ^ said gup , j and havi an 

bar, and diaphragm ^J'^ 35 intermediate widened portion, and elastic valve tube in 

chamber and connected to said first con tro passage to 35 £ separating said 

vent said pressure chamber to permit inflation of said * portion into an annular pressure chamber 

elastic valve "£ a ^ around the exterior of said elastic valve tube from a 

separation of the valve tube from the valve member, . . f ., 

r! . . . . r_„j . tm centra flow passage portion within the exterior of said 

said valve member comprising a forward valve portion t u u • i - ♦ 

r u a * ^u«tvt M ^m„ mov 40 valve tube, a valve member having an annular interme- 

of cone-shaped configuration extending from said max- w > . 6 

imum diameter portion toward said gas supply opening, d ' ate P ort ™ f ™™um diameter engageable against 
and a rear valve portion of cone-shape configuration *e interior of said valve tube in a closed position clos- 
extending in a direction toward said valve inlet, and an sa ! d «» P***^ a control chamber defined in 

intermediate piece positioned in said gas passage and housing having a first control passage communi- 

connected to the wall surrounding said gas passage of 45 caung with the pressure chamber and having a second 
said housing and supporting said valve member and control passage communicating from said control 
having openings therein for 1 the flow of gas there- chamber to said gas passage on the gas supply opening 
through end °* said valve member downstream of said valve 

2. A breathing gas supply controller, according to member, a one-way flow atmospheric connection into 
claim 1, including means defining a discharge nozzle 50 said gas passage on the gas opening side of said valve 
downstream of said valve member terminating in a member, and diaphragm valve control means m said 
discharge into said gas passage adjacent said gas supply control chamber and connected to said first control 
opening. passage to vent said pressure chamber to permit infla- 

3. A breathing gas supply controller, according to tion of said elastic valve tube and opening of said gas 
claim 2, wherein said means defining a gas nozzle com- 55 passage upon separation of the valve tube from the 
prises a wall formation of said housing. valve member, including means defining a discharge 

4. A breathing gas supply controller, comprising a nozzle downstream of said valve member terminating 
housing having a gas inlet, a gas supply opening spaced in a discharge into said gas passage adjacent said gas 
from said inlet, an interior gas passage extending from supply opening, said means defining a nozzle compris- 
said inlet to said gas supply opening and having an 60 ing said elastic valve tube having a downstream side 
intermediate widened portion, an elastic valve tube in with converging walls terminating in a discharge nozzle 
said gas passage widened portion and separating said opening. 

widened portion into an annular pressure chamber ***** 
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